Introduction
Cavernous hemangiomas are the most common benign liver tumors, and the liver is the internal organ that is most affected by hemangioma [1, 2] . Many patients are asymptomatic, but in others, symptoms may vary from abdominal discomfort to life-threatening complications [1] . Women are more often affected by hepatic hemangioma [3] , and some studies have found that women exposed to exogenous estrogens, progesterone, contraceptives, or hormone-replacement therapy show a significant increase in the size of their tumors [4, 5] . Ultrasonography is usually the first imaging study and is 70-80% accurate in diagnosing cavernous hemangiomas [6, 7] . As this method is not invasive and is easily repeated, it is an ideal way of following the tumor once the diagnosis is established [8, 9] . MRI is the most accurate imaging technique (95% sensitive, and up to 100% specific) [10, 11] . Carefully performed needle biopsy can be used in uncertain cases [12] .
Diagnostic and therapeutic challenges in the evaluation of hepatic hemangiomas have been addressed in a number of publications [13] [14] [15] . In recent years, many reports have shown very good results after surgical resection or enucleation [16] [17] [18] , but for asymptomatic hepatic hemangiomas, conservative management is generally recommended [16, 19, 20] , even for giant lesions [21] .
In general, factors affecting disease course and outcome are still not very well known and since many of the reports on the follow-up results have come from surgical centers, the results may be biased toward larger, more complicated tumors [22] . This is reflected by high rates of resection and symptomatic disease in many published reports [14, 17, 22] . There are only a few published reports on cavernous hemangioma of the liver and its natural history in the Middle East region. We conducted this study of patients diagnosed with hepatic cavernous hemangioma, in a general hepatology clinic in Tehran, Iran, to determine disease characteristics and factors affecting its progression and outcomes in patients presenting in this setting.
Materials and methods
In this retrospective study, we reviewed all medical records of patients who had visited the gastroenterology and hepatology clinic of one of the authors (Reza Malekzadeh) in Tehran, Iran for 10 years, from 1997 to 2007. Located in the northeast of Tehran, this clinic is a very busy center, admitting both new patients and referral cases from all over the country. Among the patients seen at this center, 198 were diagnosed as having cavernous hemangioma of the liver during this period. The diagnosis of cavernous hemangioma was confirmed by ultrasonography, computed tomography scan, MRI, and/or fine needle aspiration [6] . All other possible diagnoses, including other liver tumors, were excluded in patients before a definite diagnosis was made. Data collected included age, sex, time since diagnosis, imaging results, pregnancy or estrogen usage during follow-up, presence of accompanying gastrointestinal (GI) diseases, symptoms and signs before and after diagnosis, course of the disease, treatment, complications, and recurrence using a structured questionnaire. Patients were followed up every 6-12 months, and a new ultrasonography was performed whenever necessary.
For each patient, all the related files were reviewed, and in cases with incomplete information or loss to follow-up, the patient was contacted. Patients were asked to visit the clinic at a convenient time, with all of the medical records they had, and a new sonography was performed if indicated. Whenever the patient was unable to revisit the clinic, a telephone interview was performed to ensure as much follow-up data as possible. Of the total 198 cases, 129 (65%) could be followed up for a period of 3.2 ± 2.5 years (range: 1-12 years), and 80 of these (40.5% of all cases) had 1-5 repeated sonographies. The study protocol was approved by the Institutional Review Board of the Digestive Disease Research Center, Tehran University of Medical Sciences.
Descriptive data are reported as frequencies and mean ± standard deviations. The lesion size is reported as the greatest dimension of the largest lesion detected by ultrasonography. A giant lesion was defined as one measuring 5 cm or more in greatest size [21] . The association of each risk factor with the disease outcome was analyzed using the w 2 and Fisher exact tests for categorical variables and the t-test for continuous data. Odds ratio (ORs) and 95% confidence intervals (95% CI) were used to assess the strength of associations. A multivariate logistic regression model was used to adjust for confounders. All of the analyses were two-tailed, and a P value of less than 0.05 was considered significant.
Results
Patients were between 27 and 84 years of age (mean age: 44.3 ± 10.9 years), and 131 (66.2%) were female. Table 1 shows the baseline characteristics of the patients. Although most patients had 1-4 lesions, one patient had nine and another had 15 separate tumors. Thirty-six patients (18.2%) had giant hemangiomas (Z 5 cm), with the largest lesion measuring 25 cm. A total of 115 patients complained of abdominal pain, and this pain was the reason for the evaluation in 100 patients (50.5%). The presence of abdominal pain at the beginning of the follow-up was significantly associated with having irritable bowel syndrome (IBS; OR = 8.3; 95% CI: 3.1-28.7) or other GI diseases (OR = 3.9; 95% CI: 2.6-10.2), but not with hemangioma size, number, or location ( Table 2 ). In 25 patients (21.7% of those with abdominal pain), no reason other than hemangiomatosis was found for this symptom.
Among the 129 patients who could be followed up, none of the 48 previously asymptomatic patients became symptomatic during this period. In 81 patients who had reported abdominal pain at the beginning of the study, pain persisted in 23 (28.4%) and disappeared in 58 (71.6%) of them due to treatment of underlying diseases, and/or nonspecific pain-relief methods. As the right panel of Table 2 shows, having greater lesion size, a single lesion, or a history of IBS were significantly associated with persistent pain. Having a single giant lesion at the time of diagnosis was a strong predictor of persistent pain Nine patients (7% of those available for follow-up) underwent surgical resection, after an average duration of 2.0 ± 1.8 years: four because of abdominal pain unresponsive to pain-relief medication, four because of the large size of the lesion, and one due to rupture and bleeding of the hemangioma. In three of these nine patients, the hemangioma recurred after surgery.
In the 80 patients with repeated sonographies, the average size of the largest lesion did not show a significant change (from 50.0 ± 49.2 to 49.2 ± 52.0 mm; P = 0.7). An increased size of the largest lesion was observed in 28 (35%) of the follow-up sonographies. Table 3 compares patients with and without increased lesion size. Among those with stable lesion sizes, multiple lesions (P = 0.04) and left lobe involvement (P = 0.07) were more common.
Discussion
In this relatively large series of patients with hepatic cavernous hemangioma, we found that in most cases the disease had a benign course. The pain at presentation seemed to be more common in those with accompanying GI disease, especially IBS, but large tumors were more likely to cause persistent pain later during follow-up.
Among our patients, 58% had abdominal pain at baseline, and in 50% of cases this pain was the reason for referral, which led to the diagnosis of liver hemangioma. However, in only 12.6% of the cases could the pain be attributed to hemangioma; in the other patients, other GI diseases, especially IBS and peptic ulcer disease, were also present. IBS was also a determinant of persistent abdominal pain in our patients. Other studies of hepatic cavernous hemangioma have also reported that the majority of patients have other causes for abdominal pain [1, 9] . In a study by Farges et al. [14] , pain disappeared in 54% of patients after the treatment of associated disorders, and in four of 11 patients, pain persisted even after tumor resection. In this series, pain also diminished in many patients even in the absence of any specific treatment. When no other reason is found for symptoms in patients with hepatic hemangiomas, pain is thought to be present as a result of infarct and necrosis of the tumor [22] or the result of the tumor pressing on the liver capsule or adjacent organs [10] . The latter is especially important in large tumors and left-lobe lesions [14] . In this study, although the lesion size was not associated with pain at the start of the study, patients who experienced continuous pain during follow-up had larger lesions. It is also interesting to note that the main determinant of continuous pain was the baseline size of the tumor, and not an increase in the tumor size during follow-up. We think that at baseline, most of the abdominal pain in our patients was caused by other GI diseases, and this masked any pain caused by the hemangioma. With the exception of IBS, pain from these other diseases was relieved by an appropriate treatment, and then the effect of hemangioma size on pain became more evident.
Similar to previous studies, our patients showed a female predominance. The 2 : 1 female/male ratio in our study is lower than those reported in earlier series, which were usually in the range of 5-6 : 1 [6, 7] . However, a few other studies have also reported a 2 : 1 sex ratio [8, 9, 22] . Although some studies show that female sex hormones may play an important role in the pathogenesis of these tumors, the literature is inconclusive in this regard [3] . Gemer et al. [23] in a case-control study of 40 women with liver hemangiomas reported that the disease was not associated with menstrual or reproductive history or oral contraception use. However, this study may have been underpowered to show such associations. In a larger study by Glinkova et al. [4] , 94 women with 181 hemangiomas were followed for an average of 7.3 years. They concluded that both exogenous and endogenous sex hormones may influence hepatic hemangiomatosis, although significant enlargement was relatively uncommon even in patients receiving hormone therapy. In our patients, pregnancy history or estrogen use had no significant effect on lesion progression or symptoms during follow-up. Cavernous hemangiomas of the liver usually follow a benign and nonprogressive course [1] . In most studies, these tumors show little change in the size during followup, and are rarely complicated [24] . In our patients, the average size of the lesions did not change significantly during their 3.2-year follow-up period. In contrast, 35% of the lesions with more than one sonography did show some degrees of size increase, which is higher than the 10-13% enlargement rates reported in other series [14] . It is believed that dilation or ectasia of the vascular channels, and not proliferation of endothelial cells, is the main reason for the enlargement of these lesions [25] . Glinkova et al. [4] reported a 12.7% increase in the size. Similar to this study, they found an inverse association between hemangioma number and the likelihood of progression (OR = 0.27; P = 0.006). We did not find any association between size increase and symptoms.
We found a resection rate of 7% in our series. Different studies have reported resection rates from 3.2 to 45% for cavernous hemangioma [14, 17, 20, 22] . Many previous series have come from surgical centers, where patients had been referred because of progressive disease, and this may have led to results biased in favor of more advanced symptomatic disease and treatment by surgical resection [14, 17] . In contrast, our study was conducted in the setting of a general hepatology clinic, thus giving a better insight into the natural history of patients seen in nonsurgical settings. It is also important to note that our study was not conducted in a hospital setting, so its findings should be closer to that of the everyday experience of most internists and hepatologists.
One limitation of our study was that many of our patients could not be followed or had incomplete information, due to the retrospective nature of the study. Most of the other studies, published about cavernous hemangiomatosis of the liver, have this same limitation.
The usual approach for cavernous hemangiomatosis of the liver is conservative management, and there are only a few indications for surgery, such as complicated or symptomatic lesions or diagnostic uncertainty [1, 21] . Previous series have reported that symptoms persist postoperatively in many patients, irrespective of the exact surgical methods [19] . In addition, in three of our patients, we observed recurrence of the hemangioma after tumor resection. The risk of surgical complications seems to be related to the hemangioma size and not the technique used, and thus the indications for surgery must be carefully weighed for each individual [16] .
In conclusion, this study confirms previous findings about the benign and nonprogressive nature of hepatic cavernous hemangiomas. It also shows that many of the symptoms in patients with these tumors, especially abdominal pain, are attributable to accompanying GI diseases, especially IBS, and lesion growth alone does not often cause symptoms. Later during the course of the disease, patients with a single giant hemangioma are more likely to have persistent pain, and single lesions are more likely to grow in size, so they must be followed up for any remarkable change in the disease course. Neither abdominal pain nor lesion size alone warrants surgical intervention. 
